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Despite the declaration of smallpox eradication in 1980, the existence of 
variola stockpiles and the threat of bioterrorism demand that immunity to 
smallpox through vaccination be maintained. Although the currently available 
vaccine was used for the most successful medical intervention ever accomplished, 
it also is associated with side effects that are difficult to accept in a 
vaccine for a disease that has not been present for >25 years. Herein, we review 
alternative approaches to maintaining immunity to smallpox through vaccination 
with attenuated poxviruses, and we suggest modified vaccinia Ankara (MVA) as a 
leading candidate for an alternative smallpox vaccine. 
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OBJECTIVES: The purpose of this study was to assess the follow-up of patients 
with vaccinia-associated myocarditis. BACKGROUND: With the threat of biological 
warfare, the U.S. Department of Defense resumed a program for widespread 
smallpox vaccinations on December 13, 2002. One-year afterwards, there has been 
a significant increase in the occurrence of myocarditis and pericarditis among 
those vaccinated. METHODS: Cases were identified through sentinel reporting to 
military headquarters, systematic surveillance, and spontaneous reports. 
RESULTS: A total of 540,824 military personnel were vaccinated with a New York 
City Board of Health strain of vaccinia from December 2002 through December 
2003. Of these, 67 developed myopericarditis at 10.4 +/- 3.6 days after 
vaccination. The ST-segment elevation was noted in 57%, mean troponin on 
admission was 11.3+/- 22.7 ng/dl, and peak cardiac enzymes were noted within 8 h 
of presentation. On follow-up of 64 patients (96%) at a mean of 32 +/- 16 weeks, 
all patients had objective normalization of echocardiography, 
electrocardiography, laboratory testing, graded exercise testing, and functional 
status; 8 (13%) reported atypical, non-limiting persistent chest discomfort. 
CONCLUSIONS: Post-vaccinial myopericarditis should be considered in patients 
with chest pain within 30 days after smallpox vaccination. Normalization of 
echocardiography, electrocardiography, and treadmill testing is expected, and 
nearly all patients have resolution of chest pain on follow-up. 
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Proof-of-concept studies suggest that current defences against smallpox could be 
strengthened by supplementing vaccination with antiviral drug prophylaxis, based 
on aerosolized or orally available forms of the long-acting medication 
cidofovir. Delivery of aerosolized cidofovir to mice results in its prolonged 
retention in respiratory tissues and protection against lethal intranasal or 
aerosol poxviral challenge. Although cidofovir itself is not orally available, 
the addition of an alkoxyalkanol ether side-chain allows it to be absorbed from 
the gastrointestinal tract. This also markedly increases its antiviral activity 
and lengthens its intracellular half-life from roughly 3 to 8-10 days. Oral 
treatment also protected mice against lethal poxviral challenge. These results 
suggest that a single aerosol dose of cidofovir (or an alkoxyalkanol-ether 
derivative) could provide prolonged protection against initiation of smallpox 
infection, whereas oral treatment could prevent both initiation of infection and 
internal dissemination of virus. Both approaches may avoid the nephrotoxicity 
that occasionally results from intravenous cidofovir therapy. 
 
Publication Types: 
    Review 
    Review, Tutorial 
 
PMID: 15163655 [PubMed - indexed for MEDLINE] 
 
 
 
9: J Environ Health. 2004 Jun;66(10):41.  
 
Report assesses tools for measuring smallpox readiness. 
 
[No authors listed] 
 
Publication Types: 
    News 
 
PMID: 15216567 [PubMed - indexed for MEDLINE] 
 
 
 
10: J Gen Intern Med. 2004 May;19(5 Pt 1):451-5.  
 
Differential willingness to undergo smallpox vaccination among African-American 
and white individuals. 
 
Micco E, Gurmankin AD, Armstrong K. 
 

Library Program Office 
Office of Information 

Veterans Health Administration 



Department of Medicine, University of Pennsylvania School of Medicine, 
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OBJECTIVE: To examine potential disparities in willingness to be vaccinated 
against smallpox among different U.S. racial/ethnic groups. DESIGN: 
Cross-sectional survey using an experimental design to assess willingness to be 
vaccinated among African Americans compared to whites according to 2 strategies: 
a post-exposure "ring vaccination" method and a pre-exposure national 
vaccination program. SETTING: Philadelphia County district courthouse. 
PARTICIPANTS: Individuals awaiting jury duty. MEASUREMENTS: We included 2 
scenarios representing these strategies in 2 otherwise identical questionnaires 
and randomly assigned them to participants. We compared responses by African 
Americans and whites. MAIN RESULTS: In the pre-exposure scenario, 66% of 190 
participants were willing to get vaccinated against smallpox. In contrast, 84% 
of 200 participants were willing to get vaccinated in the post-exposure scenario 
(P =.0001). African Americans were less willing than whites to get vaccinated in 
the pre-exposure scenario (54% vs 77%; P =.004), but not in the post-exposure 
scenario (84% vs 88%; P =.56). In multivariate analyses, overall willingness to 
undergo vaccination was associated with vaccination strategy (odds ratio, 3.29; 
95% confidence interval, 1.8 to 6.1). CONCLUSIONS: Racial disparity in 
willingness to get vaccinated varies by the characteristics of the vaccination 
program. Overall willingness was highest in the context of a post-exposure 
scenario. These results highlight the importance of considering social issues 
when constructing bioterror attack response plans that adequately address the 
needs of all of society's members. 
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CONTEXT: Additional smallpox vaccine doses are needed to augment current US 
national stockpile. Aventis Pasteur smallpox vaccine (APSV), initially 
manufactured in the 1950s from the New York Board of Health vaccinia strain in a 
frozen preparation, appears as effective as lyophilized vaccine but the 
effectiveness of diluted doses of APSV is unclear. OBJECTIVE: To compare the 
vaccination success rate and the reaction profile of various APSV dilutions. 
DESIGN, SETTING, AND PARTICIPANTS: A double-blind, randomized controlled trial 
of 340 healthy vaccinia-naive adults aged 18 to 32 years from 3 academic medical 
centers who were vaccinated with 1 of 3 strengths of APSV dilutions (undiluted, 
1:5, and 1:10) between October 9, 2002, and February 24, 2003. Volunteers were 
followed up every 3 to 5 days until the vaccination site healed for bandage 
changes, vaccine response assessment, and adverse event evaluation, followed by 
1- and 2-month clinic evaluations and 6-month telephone interview. MAIN OUTCOME 
MEASURES: Successful vaccination, defined by presence of a vesicle or pustule at 
the inoculation site 6 to 11 days postvaccination, and local and systemic 
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reactions to vaccination. RESULTS: A total of 340 volunteers were vaccinated 
(vaccine dose: undiluted, n = 113; 1:5 dilution, n = 114; and 1:10 dilution, n = 
113). Following vaccination, 99.4% (95% confidence interval [CI], 97.9%-99.9%) 
of all volunteers had successful vaccinations. Success rates did not differ 
between the dilution groups (undiluted, 100.0%; 95% CI, 96.8%-100.0%; 1:5 
dilution, 98.2%; 95% CI, 93.8%-99.8%; 1:10 dilution, 100.0% 95% CI, 
96.8%-100.0%; P =.33). Overall, 99.7% of volunteers reported at least 1 local 
symptom at the vaccination site, and 61.8% had axillary lymphadenopathy, 15.0% 
developed satellite lesions, and 7.6% developed a rash away from the vaccination 
site. Fever developed in 21.5%. No differences were noted in local or systemic 
reactions between the 3 dilution groups (P>.05 for each comparison). A total of 
25% of volunteers missed scheduled duties due to vaccine-related symptoms. 
CONCLUSIONS: Even at diluted doses, APSV is an effective smallpox vaccine, 
allowing for expansion of the current stockpile. However, reactogenicity was not 
reduced with dilution of the vaccine and, as with other smallpox vaccines, may 
impair daily activities. 
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Chopra A, Drage LA, Hanson EM, Touchet NL. 
 
Department of Internal Medicine, Mayo Clinic College of Medicine, Rochester, 
Minn 55905, USA. 
 
A 19-year-old male military recruit developed erythema multiforme 20 days after 
receiving a triad of vaccinations: smallpox (vaccinia virus), anthrax, and 
tetanus. Over the course of a few days, the erythema multiforme evolved into 
Stevens-Johnson syndrome, associated with widespread bullae, stomatitis, 
conjunctivitis, and fever. After 7 days of conservative management, the 
patient's signs and symptoms improved. This case serves as a timely reminder of 
a severe and potentially life-threatening complication of smallpox vaccination. 
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